Activation of cardiac TrkB receptor by its small molecular agonist 7,8-dihydroxyflavone inhibits doxorubicin-induced cardiotoxicity via enhancing mitochondrial oxidative phosphorylation.
Brain-derived neurotrophic factor (BDNF)/tropomyosin-related receptor kinase B (TrkB) pathway has been revealed as a novel therapeutic target for several neurological diseases. Recently, small-molecule TrkB agonist 7,8-dihydroxyflavone (7,8-DHF) has received considerable attention as a novel potential candidate for the treatment of various BDNF-implicated human disorders. However, its roles in cardiac diseases are not fully understood. Here, the present study aimed to clarify the effects and mechanisms of 7,8-DHF on doxorubicin (Dox)-induced cardiotoxicity. Kunming mice and H9c2 cells were employed to investigate the functional role of 7,8-DHF both in vivo and in vitro. 7,8-DHF markedly increased cell viability and reduced cell death of Dox-treated cells. Meanwhile, 7,8-DHF significantly increased mitochondrial respiration, membrane potential, and optic atrophy 1 (OPA1) protein expression. 7,8-DHF improved cardiac function and attenuated cardiac injury in Dox mice model. Expression of AMP-activated protein kinase (AMPK) and signal transducers and activators of transcription 3 (STAT3) was restored by 7,8-DHF. Furthermore, the protective role of 7,8-DHF was abolished by ANA-12 (a specific antagonist of TrkB). In elucidating the molecular mechanism, the phosphorylation of Akt was significantly increased while extracellular regulated protein kinase (ERK) was decreased after 7,8-DHF treatment. The regulatory effects of 7,8-DHF on STAT3 and AMPK was reversed by Akt inhibitor. In summary, 7,8-DHF attenuated Dox-induced cardiotoxicity by activating Akt and increasing mitochondrial oxidative phosphorylation and thereby regulating STAT3, AMPK, and ERK signals. The present study enhanced current understanding of TrkB receptor in the cardiovascular system and provided a novel target for prevention and treatment of heart diseases.